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Summary 
(57) [Abstract] 

[Objects of the Invention] Even if it does not use the large fan for cooling of refrigeration 
capacity, the inside of equipment can cool efficiently, and it enables it to aim at reduction of 
cost, and reduction of fan noise. 

[Elements of the Invention] To the field of the outline parts 13, such as covering which counters 
the exhaust side of the fan 2 for cooling The rib 16 for rectifying the exhaust stream 15 from the 
fan 2 for cooling, and reducing the air resistance in the exhaust air slit 14 The exhaust stream 15 
sent to the exhaust air slit 1 4 from two or more ****** and the fan 2 for cooling in accordance 
with the train of the exhaust air slit 14 considers as the composition which passes this exhaust 
air slit 14, without receiving strong resistance to the exhaust air slit 14, and is discharged out of 
equipment. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Cooling structure of the small electronic equipment characterized by preparing the rib 
projected in equipment at least in the periphery of the aforementioned exhaust air slit in small 
electronic equipment equipped with the exhaust air slit for discharging the exhaust stream of the 
fan for cooling, and this fan to the equipment exterior, and the aforementioned rib rectifying the 
aforementioned exhaust stream, and making it discharge from the aforementioned exhaust air slit 
to the equipment exterior. 

[Claim 2] Cooling structure of the small electronic equipment according to claim 1 characterized 
by the aforementioned rib having the curved surface or the inclined plane. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the cooling structure of the small electronic 

equipment represented by the laptop personal computer. 

[0002] 

[Description of the Prior Art] In the small electronic equipment represented by the laptop 
personal computer, as shown in the cross section of drawin g 5 (a), various kinds of electronic 
parts 1 are mounted in the interior of equipment. There is big generation of heat from these 
electronic parts 1, and the calorific value is increasing with high-density-assembly-izing. For this 
reason, it is necessary to perform reliability reservation and cooling sufficient from the 
improvement side in a performance. 

[0003] Now, generally the fan 2 for cooling is used for cooling inside equipment. This fan 2 for 
cooling has taken the structure to cool by collecting the heat inside equipment and discharging 
compulsorily out of equipment as an exhaust stream 5 through the group of the exhaust air slit 4 
which shows a detail to drawin g 5 (b) prepared in the equipment outline parts 3, such as 
covering. 

[0004] However, it is much more increase in the calorific value accompanying the above- 
mentioned high-density-assembly-izing in recent years, and it is becoming difficult to fully cool 
the inside of equipment. In order to have coped with this conventionally, the method only had 
that air capacity and static pressure used the big fan 2 for cooling, however, when such a large- 
sized fan 2 is used, the increase in cost quantity or fan noise is caused, and also the formation 
of a ** space is difficult — etc. — there was a problem 
[0005] 

[Problem(s) to be Solved by the Invention] As described above, a method only has that air 
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capacity and static pressure use the big fan for cooling in order to raise the refrigeration 
capacity in equipment with the cooling structure of the conventional small electronic equipment, 
and there was a problem of causing the increase in cost quantity or fan noise. 
[0006] This invention is what was made in view of the above-mentioned situation, the purpose 
Paying attention to exhaust heat efficiency becoming bad and a cooling performance falling, if 
the exhaust stream of the fan for cooling does not pass an exhaust air slit smoothly, by reducing 
resistance of the exhaust air slit section to an exhaust stream Even if it does not use the large 
fan for cooling of refrigeration capacity, the inside of equipment can cool efficiently, and it is in 
offering the cooling structure of small electronic equipment where reduction of cost and 
reduction of fan noise can be aimed at. 
[0007] 

[Means for Solving the Problem] This invention is characterized by preparing the rib projected in 
equipment at least in the periphery of the above-mentioned exhaust air slit, and this rib 
rectifying the above-mentioned exhaust stream, and making it discharge from an exhaust air slit 
to the equipment exterior in small electronic equipment equipped with the exhaust air slit for 
discharging the exhaust stream of the fan for cooling, and this fan to the equipment exterior. 
Moreover, this invention is characterized also by considering as the structure where the curved 
surface or the inclined plane was formed in this rib, in order to heighten the rectification effect 
of the above-mentioned rib. 
[0008] 

[Function] In the above-mentioned cooling structure, the heat generated with each electronic 
parts in equipment is collected by the fan for cooling, and is sent to an exhaust air slit side as an 
exhaust stream. The rib (the rib projected on both sides the inside of equipment and besides 
equipment is sufficient) projected in equipment at least is prepared in the periphery of an 
exhaust air slit, and the curved surface or the inclined plane is formed in the rib. With the rib 
prepared in this exhaust air slit periphery, the air resistance in the exhaust air slit section is 
reduced. 

[0009] ** [ reduction of resistance in the exhaust air slit section / pass / smoothly / this 
exhaust air slit / the exhaust stream sent to the exhaust air slit side from the fan for cooling ] 
That is, the exhaust stream from the fan for cooling is smoothly discharged out of equipment, 
without being rectified by the rib and piling up in the exhaust air slit section. 
[0010] For this reason, even if it does not enlarge the fan for cooling, it becomes as [ cool / 
efficiently / the inside of equipment ]. Moreover, since an exhaust stream passes the exhaust air 
slit section smoothly, a whizzing sound is also reduced. 
[0011] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. 
Drawin g 1 shows the whole small electronic equipment composition which applies the cooling 
structure of this invention, and the perspective diagram in which drawing 1 (a) shows 
appearance, and drawin g 1 (b) are the perspective diagrams showing the display (10) and the 
state where outline parts (13) were removed in part of small electronic equipment of drawin g 1 
(a). In addition, the same sign is given to the same portion as drawing 5 . 

[0012] The small electronic equipment of drawing 1 is represented by for example, the laptop 
personal computer, and as shown in this drawing (a), it has a keyboard 10 and display 1 1 grade. 
Behind the keyboard 1 0, the outline parts 1 3 which make a part of case 1 2 of this equipment are 
formed. This outline part 13 is making the arm top cover of this equipment. 
[0013] In the equipment protected with the outline parts 13, as shown in drawin g 1 (b), the 
various electronic parts 1 are mounted with high density. Moreover, in the equipment protected 
with the outline parts 13, the heat generated with the various electronic parts 1 is collected, and 
the fan 2 for cooling for discharging out of equipment is also mounted. 

[0014] Drawin g 2 shows the cooling structure in this example, and the cross section with which 
this drawing (a) meets the A-A line of drawin g 1 , and this drawing (b) are perspective diagrams 
for the detailed structure of the exhaust air slit section prepared in the unilateral side of the 
above-mentioned outline parts 1 3 being shown. 

[0015] As shown in drawin g 2 (a), many exhaust air slits 14 are formed in the field of the outline 
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parts 1 3 which counter the exhaust air (regurgitation) side of the fan 2 for cooling. This exhaust 
air slit 14 is arranged in all directions, as shown in drawing 2 (b) (in for example, vertical 10 train 
and width 10 train). The slit width (longitudinal direction length) of the exhaust air slit 14 is 3mm, 
and slit length (lengthwise length) is 3.5mm. Moreover, the interval between [ 2mm and 
lengthwise ] exhaust air slit 14 in the lateral interval between exhaust air slit 14 is 1.5mm. 
[0016] In the field of the outline parts 13 in which the group of the exhaust air slit 14 was 
formed, the exhaust stream 1 5 from the fan 2 for cooling is rectified, and two or more trains 
(here several +1,11 [ i.e., ], trains of longitudinal direction train of exhaust air slit 14) formation 
of the rib 16 for reducing the air resistance in the exhaust air slit 14 is carried out in accordance 
with the longitudinal direction train of the exhaust air slit 14 in it. This rib 16 is projected to the 
2-way the inside of equipment, and besides equipment, as shown in drawing 2 (a), and the 
amount of the lobe has become the curved surface of the semicircle whose cross section is the 
radius of 0.75mm. 

[0017] In addition, by drawin g 2 (a), on account of the plot, the numbers of longitudinal direction 
trains of the exhaust air slit 14 are not the ten above-mentioned trains, it is not three trains and 
1 1 trains of the above [ the train of a rib 1 6 ], and the state of being four trains is shown. 
[0018] Next, the cooling operation in equipment by the cooling structure shown in drawing 2 in 
the small electronic equipment shown in drawing 1 is explained. First, the heat generated with 
each electronic parts 1 in equipment is collected from the inhalation-of-air (intake) side by the 
fan 2 for cooling, and is sent to the exhaust air slit 14 side as an exhaust stream 15 from the 
exhaust air (regurgitation) side. 

[0019] In accordance with the longitudinal direction train of the exhaust air slit 14, the rib 16 is 
formed in the periphery of the exhaust air slit 14. The cross-section configuration serves as a 
curved surface of a semicircle, and the lobe of this rib 1 6 has the structure where resistance to 
the exhaust air slit 14 to an exhaust stream 15 is reduced. For this reason, the exhaust stream 
15 sent to the exhaust air slit 14 from the fan 2 for cooling passes this exhaust air slit 14 
smoothly, without receiving strong resistance to this exhaust air slit 14. That is, the exhaust 
stream 15 sent by the fan 2 for cooling is smoothly discharged out of equipment, without being 
rectified by the rib 16 and piling up in about 14 exhaust air slit. 

[0020] Thus, with the cooling structure shown in drawin g 2 , since an exhaust stream 15 being 
smoothly discharged from the exhaust air slit 14 to exhaust heat is performed smoothly, the 
capacity of the fan 2 for cooling can fully be employed efficiently. For this reason, even if it does 
not enlarge the fan 2 for cooling, the inside of equipment can be cooled efficiently. Moreover, 
since an exhaust stream 15 passes the exhaust air slit 14 smoothly, a whizzing sound decreases. 

[0021] On the other hand, with the conventional cooling structure shown in drawin g 5 without a 
rib (16), since resistance to the exhaust air (it is equivalent to exhaust air slit 14 in this example) 
slit 4 is very strong, an exhaust stream (it is equivalent to the exhaust stream 15 in this 
example) 5 will flow back inside equipment, without being smoothly discharged out of equipment 
from the exhaust air slit 4. That is, with the conventional cooling structure shown in drawing 5 , 
since exhaust heat was not performed smoothly, capacity of the fan 2 for cooling could not fully 
be employed efficiently, but cooling performance degradation had been caused. Moreover, the 
whizzing sound occurred on the occasion of the passage, and the exhaust stream 5 had given 
the user displeasure, in order to become a vortex to about four exhaust air slit and to pass this 
slit 4 in response to strong resistance to the exhaust air slit 4. 

[0022] The thermometry result in the small electronic equipment of drawin g 1 which applied the 
cooling structure shown in drawin g 2 stated above (for example, the nine points) (it considers as 
a and b — i for convenience) is shown in drawing 3 as contrasted with the thermometry result 
(except for a point without a rib 1 6, the structure of small electronic equipment, measurement 
conditions, etc. are the same) in the same point when not having a rib 16. Even if it does not 
change the fan 2 for cooling, according to this example, compared with the former, about 4 
degrees C of temperature in equipment can be lowered, so that clearly from this drawin g 3 . 
[0023] In addition, although the case where the rib 16 was formed in accordance with the 
longitudinal direction train of the exhaust air slit 14 was explained, the aforementioned example 
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is available, whether do not restrict to this, and it is prepared in accordance with the lengthwise 
train of the exhaust air slit 14, or it is prepared in all directions in accordance with the 
longitudinal direction train and lengthwise train of the exhaust air slit 14. 

[0024] Moreover, what is necessary is to be half-ellipse type like the rib 26 shown in drawin g 4 
(a), and just to have the curved surface on which an exhaust stream (15) can pass the exhaust 
air slit 14 smoothly, although the aforementioned example explained as that whose cross-section 
configuration of the lobe of a rib 16 is a semicircle. Furthermore, to be the rib structure which 
has an inclined plane in a lobe like the rib 36 shown in drawing 4 (b), and what is necessary is 
just the rib structure where resistance to the exhaust air slit 14 to an exhaust stream (15) can 
be reduced. Moreover, you may not have the lobe which goes out of equipment like the rib 46 
shown in drawing 4 (c). However, with the rib structure shown in this drawing 4 (c), vortex 
generating near the outlet of the exhaust air slit 14 cannot be prevented, therefore some rates 
of contribution to the improvement in a cooling performance fall. 
[0025] 

[Effect of the Invention] Since the rib projected in equipment at least is prepared in the 
periphery of the exhaust air slit for discharging the exhaust stream of the fan for cooling to the 
equipment exterior according to this invention as explained in full detail above, this rib rectifies 
the above-mentioned exhaust stream and it was made to pass an exhaust air slit, the operation 
effect of next enumerating can be acquired. 

[0026] (1) It comes to be smoothly discharged out of equipment, without an exhaust stream 
piling up near the exhaust air slit, exhaust heat comes to be performed efficiently, therefore the 
capacity of the fan for cooling can fully be employed efficiently. 

(2) Since an exhaust stream is smoothly discharged out of equipment from an exhaust air slit, 
the whizzing sound generated in case an exhaust air slit is passed can be reduced. 
[0027] (3) Since the capacity of the fan for cooling can fully be employed efficiently, selection of 
the fan for cooling smaller than air capacity and a static pressure's is attained, and reduction of 
cost and reduction of fan noise can be aimed at. Moreover, the installation space of the fan for 
cooling is also small, and ends. 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The perspective diagram showing the whole small electronic equipment composition 
concerning one example of this invention. 

[ Drawin g 2] Drawing showing the cooling structure applied to the small electronic equipment of 
drawin g 1 . 

[ Drawin g 3] Drawing showing the thermometry result in each point in the small electronic 
equipment which applied the cooling structure shown in drawin g 2 as contrasted with the 
thermometry result in the same point when not having a rib. 
[Drawin g 4] Drawing showing the modification of a rib. 
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[Drawing 5] Drawing showing the cooling structure of the conventional small electronic 
equipment. 

[Description of Notations] 

1 [ — A case, 13 / — Outline parts, 14 / — An exhaust air slit, 15 / — An exhaust stream, 16 
26, 36, 46 / — Rib. ] — Electronic parts, 2 — The fan for cooling, 12 
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DRAWINGS 



[ Drawin g 1] 




[Drawing 2] 
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[ Drawin g 5] 
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